
JULY 18, 1988

DRAFT FEASIBILITY STUDY REPORT
PHASE IIIA

VOLUME II
APPENDICES

OPERABLE UNIT A AND B

DRAKE CHEMICAL SITE
LOCK HAVEN, PENNSYLVANIA

EPA REGION III

EPA WORK ASSIGNMENT NUMBER 123-3631
UNDER

CONTRACT NUMBER 68-01-7250

PREPARED BY:
NUS CORPORATION

PITTSBURGH, PENNSYLVANIA

APPROVED BY:
EBASCO SERVICES INCORPORATED

LANGHORNE, PENNSYLVANIA

PREPARED BY APPROVED BY:

DENNIS SMITH' ' RICHARD C EVANS,/P.E.
SITE MANAGER REGIONAL MANAGER/ REGION III
.NUS CORPORATION EBASCO SERVICES INCORPORATED

1823



TABLE OF CONTENTS

APPENDICES

A LABORATORY DATA

B COSTING SUPPORT

C COMPUTATIONS

D FULL SIZE FIGURES

11



APPENDIX A

LABORATORY DATA

RR301825



HITTMAN EBASCO ASSOCIATES INC. UlirnuLAM
* SutNKJiry e* EBASCO SERVICES INCOSPOflATED fl I I I MrVN

9151 Rumsey Road, Columbia, MD 21045-1992
(301)730-8525

Dr. Loring Pitts
145 Technology Park
Norcross, GA 30092

Dear Dr. Pitts;

Enclosed please find the complete inorganic report for the
Drake Chemical Site project.

If you have any questions or concerns, please feel free to
contact Craig Rice at (301) 730-8525, between 8:30 AM and 4:30
PM.

Sincerely,incerely,

Ĵr̂

Kimberly Harris
Data Quality Specialist

Enclosure

&R3QI826



NITTNAN EBASCO ASSOCIATES, INC.
ANALYTICAL REPORT
SAMPLE RESULTS

.IENT: REM HI/DRAKE CHEMICAL SITE

CONTRACT f: ESI-7006-024 REPORT PREPARED BY ________

REPORT DATE: JUNE 9, 1988 DATA RELEASED BY V } Q_

HEXAVALEKT
CLIENT ID NEAI ID BOO, Mg/L COD, ng/L CHROMIUM, ug/L TOC, mg/l.

BB-15 2508, 2517, 2526 <1.5 <5 <10 <2

M-4 2509, 2518, 2527 <150 1180 <100 268

M-5 2510, 2519, 2528 <150 500 <100 150

M-8 2511, 2520, 2529 <60 248 <100 38

M-106 2512, 2521, 2530 <60 1280 <100 44

M-108-3SP 2513, 2522, 2531 <300 1160 <100 237

M-108-3SPA 2514, 2523, 2532 <300 1260 <100 225

H-112 2515, 2524, 2533 <15 156 <100 10

<B-15 2516, 2525, 2534 <1.5 6.7 13 <2

ANALYTICAL METHOD DETECTION LIMIT

BOD 405.1 VARIES WITH DILUTIONS SELECTED
COD 410.1 50 l«/L

410.2 5 >g/L
Cr VI SM 312B 10 ug/L
TOC 415.1 20 «g/L (HI)

415.1 2 M/L (LOW)

NOTES: KX> DETECTION LIMITS VARY WITH MAXIMUM SAMPLE VOLUME CHOSEN FOR EACH DILUTION SERIES.
IN CASES WHERE THE SAMPLE WAS VERY DIRTY AND SMELLED SAD A SMALL VOLUME WAS USED, LEADING TO A HIGHER DETECTION LIMIT.

HEXAVALENT CHROMIUM WAS DETERMINED IY THE COLORINETRIC METHOD DUE TO THE INAVAILABILITY OF MIBK.
THE DIRTY SAMPLES HAD TO BE DILUTED 10X PRIOR TO ANALYSIS, LEADING TO AN ELEVATED DETECTION LIMIT.
ALL SAMPLE ABSORBANCES WERE CORRECTED FOR SAMPLE TURBIDITY.

HR301827



HITTMAN EIASCO ASSOCIATES. IMC.
ANALYTICAL REPORT

SAMPLE SPICE RECOVERY

REPORT PREPARED IY _
^IENT: DRAKE CHEMICAL SITE

DATA RELEASED tY ______
CONTRACT NO. ESI-7006-024 *

REPORTING DATE: JUNE 9. 1988 UNITS: "8/L

SPIKE SAMPLE SAMPLE SPIKED
PARAMETERS: RESULT CSSR> RESULT (SR> ADDED (SA) »EC

COO (*M-4) 2100 "80 -950 9/

TOC («M-5) 177 150 *0 "



QCfUdtBC INC. ENVIRONMENTAL SERVICES

•3 GREEN MOUNTAIN DRIVE, SOUTH BURLINGTON, VERMONT 05403, TELEPHONE (802) 658-1074

July 22, 1988

Mr. Dennis Smith
NUS Corporation
Park West 2
Cliffmine Road
Pittsburgh, PA 15275

Re: Aquatec Project No. 88006
Aquatec ETR No. 14197
SAS Request No. 552-0601
EPA Contract No. 68-01-7250
Purchase Order No. 4938-88S-4190

Dear Mr. Smith:

Enclosed are the BODs and BOD2Q results for the samples listed
below.

Aquatec No. Client I.D.

85290 DC-BB-16
85291 DC-MW-M106-4
85292 DC-MW-M108-4
85293 DC-MW-M112-4
85294 DC-MW-M4-4
85295 DC-MW-M5-4
85296 DC-MW-M8-4
85297 DC-RB-16

-f*-7 Joseph K. Comeau, Ph.D.
\ C-XT<
r i

Laboratory Director

JKC/lam

Enclosure

88006B22JUL88

Hydrographic Studies and Analyses • Water Quality Studies • es
Ecological Studies • Computer Simulations • IndustrialA*/a*>ft. a QH n, o u i QC..J



aquatec
ENVIRONMENTAL SERVICES

75 Green Mountain Dnve, So. Burlington. VT 05403
TEL 802'656-1074

ANALYTICAL REPORT
SAS Request #552-0601 Project No: §8006

ETRNo: 14197
Sample(s) Received On: 7/1/88
Page 1 of 1

Standard analyse! were performed in accordance with Methods for Analysis of Water and Wastes, EPA-600/4/79-020,
Teat Methods for Evaluating Solid Waste, SW-846, or Standard Methods for the Examination of Water and Wastewater.

Ail results are in mg/i unless otherwise noted.

Parameter

BOD5

BOD20

85290

<1

<1

85291

7.3

30

85292

31

68

85293

2.9

5.8

85294

49

110

85295

72

140

85296

8.5

55

85297

<1

<1

4
Lab No. Sample Description

85290. DC-BB-16
85291. DC-MW-M106-4
85292. DC-MW-M108-4
85293. DC-MW-M112-4
85294. DC-MW-M4-4

85295. DC-MW-M5-4
85296. DĈ MW-MS-4
85297. DC-RB-16

Submitted By: n / r*,̂ * . fj^ „ .
301830



APPENDIX B

COSTING SUPPORT
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CHEMICAL SITE
Lock Haven, Pennsylvania
No Action
Operable Unit A
Post Remedial Monitoring
(O&MDCA)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.
* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period
* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals i CN,
* * * Beta Napthylamine, Fenac

3. Reporting * 1600.00 * 800.00 * 20 aanhours per report
* * * plus other direct costs.
* * *

* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

**************************************************************************************

RR3G1832
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î
en
Oi
Ĵ
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V CM r* in CM
S ~ S 2 C~
CO

o
CO

CM CO i-l

co in •»•
CM CM -*
* CM 'Ta> ~« — t

m CM
as T
o o
CM

CM t-
fr- «*•
•«• t-
C~ CM
CM C-

"
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K 01 t! 91 ••* ~*
5O (- O b. Cbs*j - ° sf ^ -j

o a u j= —i o .u +j
O O •-< 3 441 O OO U CO *J U f- E-
I. Jj O •->
Jb, *J fa« E- Q »- w

QUO O O
B -0 JE <- —i
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.SAKE CHEMICAL SITE
Lock Haven, Pennsylvania
Soil Washing System
Alternative No.Dl
Post Remedial Monitoring
(O&MSWDla)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

**************************************************************************************
1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 aanhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

**************************************************************************************
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals 4 CN,
* * * Beta Napthylamine, Fenac

.:************************************************************************************:(

3. Reporting * 1600.00 * 800.00 * 20 manhours per report
* * * plus other direct costs.
* * *

* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

&R3GI86Q



PAKE CHEMICAL SITE
£bck Haven, Pennsylvania
Soil Washing System
Alternative No.01
(0&MSWD1)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
i*************************************************************)

1. Energy * * * * *
a. Electric * 9636000 * Kw-hr * .075 * $722700 *

* * * *

* $110000 * 3X of Capital Cost
* *

*,
3. Chemicals * * * * *

a. Hydrated Li»e * 442 * TON * 75.00 * $33150 *
b. Sulfuric Acid * 96 * TON * 100.00 * $9600 * 66 Be
c. Polymer * 9490 * LB * 3.50 * $33215 *
d. Phosphoric Acid * 4.76 * TON * 520.00 * $2475 *

4. Operators * 6 * EA * 40000.00 * $240000 * 2 operator-lst shift,
* * * * * 1 operator-2nd & 3rd

* * * * shift
***4cj****:t*************:|̂ ***̂ ^
5. Treatment Equipment* * * * $1000000 * Years 10 & 20

Replacement * * * * *

TOTAL ANNUAL * * * * *
COSTS * * * * $2151140 * Years 10 & 20

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $1151140 * thru 19, 21 thru 30

IR30I86I



,_̂̂

o

Oi

CO

t-

<0
«4B*t

CO* -* o
co §i-i «• mw »—
J CO
< 04
Z -3X y •»£ e-
O CO
* 8
Z Ofw 33 co
S b l̂gg <:
K 6Q

CM
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CHEMICAL SITE
Haven, Pennsylvania

Groundwater Treatnent System (Zone 1)
Alternative No.l Modified
Post Remedial Monitoring
(O&MDClm)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

*************:̂ 4̂ ****:M*****̂ 4*******̂
1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 manhours per sampling
* * * period plus travel, living
* * . * sample shipping costs.

2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period
* * (inc. blank and duplicate),
* * VOAS-Method 601/602, Base
* * Neutral/Acid Extractables -

« * * Method 625, T C L Metals & C N ,
* * Beta Napthylamine, Fenac

3. Reporting * 1600.00 * 800.00 * 20 manhours per report
* * * plus other direct costs.
* * *

* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30



RAKE CHEMICAL SITE
ik Haven, Pennsylvania
-.undwater Treatment System (Zone 1)
cernative No.l Modified

,0&MDCla)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
**************************************************************************************«*«4
1. Energy * * * * *

a. Electric * 131400 * Kw-hr * .075 * $9855 *
* * * * *

******************************************************************************************
2. Maintenance * * * * $42000 * 3% of Capital Cost

* * * * *
******************************************************************************************
3. Chemicals * * * * *

a. Hydrated Lime * 109.5 * TON * 75.00 * $8213 *
b. Sulfuric Acid * 16.5 * TON * 100.00 * $1650 * 66 Be
c. Polymer * 2200 * LB * 3.50 * $7700 *

* * * * *
*****************************************************************************************
. Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shif

* * * * *
—- 9*************************************************************************************:
o. Carbon * 744000 * LB * .80 * $595200 * Regenerated

* * * * *
*******************************************************************************************
6. Treatment Equipment* * * * $398000 * Years 10 4 20

Replacement * * * * *
*******************************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $1122618 * Years 10 i 20

*******************************************************************************************
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $724618 * thru 19, 21 thru 30

AR3Q1868
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CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment System (Zone 1)
POTW Discharge
Alternative No.l Modified
(O&MDClc)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*********************************************************************************
1. POTW * * * * *

a. Sewer Bates * 14198500 * Gallons *1.05/1000 * $14908 * City of Lock Haven
* * * * *

*******************************************************************************************a
TOTAL ANNUAL * * * * *

COSTS * * * * $14908 * Years 1 thru 30

RR301872
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>AKE CHEMICAL SITE
u>ck Haven, Pennsylvania
Groundwater Treatnent System (Zone 1)
Sludge Disposal
Alternative No.l Modified
(O&MDCle)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
**********̂ :M***4************:|****̂ ^
1. Sludge Handling * * * * *

a. Hauling * 31 * LDS * 1080.00 * $33480 *
a. Disposal * 651 * TON * 140.00 * $91140 * Model City, N.Y.

**:M********************:|̂ ********̂ ^

TOTAL ANNUAL * * * * *
COSTS * * * * $124620 * Years 1 thru 30

ftR30(87U
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,AKE CHEMICAL SITE
..ock Haven, Pennsylvania
Groundwater Treatment System (Zones 1 & 2)
Alternative No.l Modified
Post Remedial Monitoring
(O&MDCln)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

1. Saupling * 6000.00 * 3000.00 * 12 groundwater samples.
* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

********:M:*********:M:***************̂
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals 4 CN,
* * * Beta Napthylamine, Fenac

2*********************************************************************************

3. Reporting * 1600.00 * 800.00 * 20 manhours per report
* * * plus other direct costs.
* * *

***̂ **************************̂
* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

IB30I880



r>RAKE CHEMICAL SITE
• s..-k Haven, Pennsylvania

indwater Treatment System (Zones 1 & 2)
jrnative No.l Modified

iMDClb)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * sic * *

ITEM * QTY * UNIT * UNIT* * ITEM $ * NOTES
******************************************************************************************̂

1. Energy * * * * *
a. Electric * 219000 * Kw-hr * .075 * $16425 *

* * * * *
t******************************************************************************************!

2. Maintenance * * * * $55000 * 3X of Capital Cost
* * * * *

*******************************************************************************
3. Chemicals * * * * *

a. Hydrated Lime * 170 * TON * 75.00 * $12750 *
b. Sulfuric Acid * 37 * TON * 100.00 * $3700 * 66 Be
c. Polymer * 3650 * LB * 3.50 * $12775 *

* * * * *
;~*****************************************************************************************̂

Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-1st shift
* * * * *

*****************************************************************************************
5. Carbon * 1134000 * LB * .80 * $907200 * Regenerated

* * * * *
*******************************************************************************************:<
6. Treatment Equipment* * * * $547000 * Years 10 & 20

Replacement * * * * *
*******************************************************************************************:<

TOTAL ANNUAL * * * * *
COSTS * * * * $1614850 * Years 10 4 20

*******************************************************************************************̂
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $1067850 * thru 19, 21 thru 30
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DRAKE CHEMICAL SITE
Lock Haven, Pennsylvania
-oundwater Treatment System (Zones 1 & 2)
TW Discharge
-ternative No.l Modified

',0&MDCld)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
********************************************************************************
1. POTW * * * * *

a. Sewer Bates * 32981400 * Gallons *1.05/1000 * $34630 * City of Lock Haven
* * * * *

*******************************************************************************************i
TOTAL ANNUAL * * * * *

COSTS * * * * $34630 * Years 1 thru 30

85
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V.AKE CHEMICAL SITE
uock Haven, Pennsylvania
Groundwater Treatment System (Zones 1 & 2)
Sludge Disposal
Alternative No.l Modified
(04MDClf)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*****************************************************************************************:

1. Sludge Handling * * * * *
a. Hauling * 47 * LDS * 1080.00 * $50760 *
b. Disposal * 1006 * TON * 140.000 * $140840 * Model City, N.Y.

**********************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $191600 * Years 1 thru 30

AR30I887
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T)RAKE CHEMICAL SITE
._ ck Haven, Pennsylvania

undwater Treatment System (Zones 1, 2 & 3)
-ernative No.l Modified

ost Remedial Monitoring
(O&MDClp)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

***********************************************************************************
1. Saapling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

*************************************************************************************i
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * . * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylaaine, Fenac

I***********************************************************************************
Reporting * 1600.00 * 800.00 * 20 manhours per report

* * * plus other direct costs.
* * *

i************************************************************************̂ *********̂
* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

8R3Q1893



\ 'ARE CHEMICAL SITE
' ,ck Haven, Pennsylvania
aroundwater Treatment System (Zones 1, 2 & 3)
Alternative No.l Modified
(O&MDClq)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
***************************************************************************************
1. Energy * * * * *

a. Electric * 350400 * Kw-hr * .075 * $26280 *
* * * * *

*****************************************************************************************:<

2. Maintenance * * * * $71000 * 3X of Capital Cost
* * * * *

******************************************************************************************
3. Chemicals * * * * *

a. Hydrated Lime * 292 * TON * 75.00 * $21900 *
b. Sulfuric Acid * 63 * TON * 100.00 * $6300 * 66 Be
c. Polymer * 5840 * LB * 3.50 * $20440 *

* * * * *

-. Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shif"
* * * * *

*******************************************************************************************
5. Carbon * 1128000 * LB * .80 * $902400 * Regenerated

* * * * *
*******************************************************************************************
6. Treatment Equipment* * * * $643000 * Years 10 & 20

Replacement * * * * *
******************************************************************************************̂

TOTAL ANNUAL * * * * *
COSTS * * * * $1751320 * Years 10 & 20

*******************************************************************************************
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $1108320 * thru 19, 21 thru 25
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'. KE CHEMICAL SITE
k Haven, Pennsylvania

.roundwater Treatment System (Zones 1, 2 & 3)
POTW Discharge
Alternative No.l Modified
(0&MDC11)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*********************************************************************************
1. POTW * * * * *

a. Sewer Rates * 55713600 * Gallons *1.05/1000 * $58499 * City of Lock Haven
* * * * *

********************************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $58499 * Years 1 thru 25

RR30I898
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.'IAKE CHEMICAL SITE
_ock Haveni Pennsylvania
Groundwater Treatment System (Zones 1, 2 & 3)
Sludge Disposal
Alternative No.l Modified
(O&MDClk)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES

1. Sludge Handling * * * * *
a. Hauling * 80 * LDS • * 1080.00 * $86400 *
b. Disposal * 1726 * TON * 140.000 * $241640 * Model City, N.Y.

*********************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $328040 * Years 1 thru 25

8R3Q!
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DRAKE CHEMICAL SITE
, ?k Haven, Pennsylvania
; undwater Treatment System (Zone 1)
ternative No.4

lO&MDC4a)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
******************************************************************************************
1. Energy * * * * *

a. Electric * 700800 * Kw-hr * .075 * $52560 *
* * * * *

**********************************************************************************
2. Maintenance * * * * $44800 * 3X of Capital Cost

* * * * *
******************************************************************************************
3. Chemicals * * * * *

a. Hydrated Lime * 109.5 * TON * 75.00 * $8213 *
b. Sulfuric Acid * 16.5 * TON * 100.00 * $1650 * 66 Be
c. Polymer * 2200 * LB * 3.50 * $7700 *
d. Phosphoric Acid * 1.2 * TON * 520.00 * $624 * 75%

~****************************************************************************************
- Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-1st shi

* * * * *
*****************************************************************************************
5. Carbon * 51000 * LB * .80 * $40800 * Regenerated

* * * * *
*****************************************************************
6. Treatment Equipment* * * * $401300 * Years 10 & 20

Replacement * * * * *
*******************************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $617647 * Years 10 & 20

*******************************************************************************************
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $216347 * thru 19, 21 thru 30

ft83Q 190.6



".AKE CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment System (Zone 1)
Alternative No.4
Post Remedial Monitoring
(0&MDC4B)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

***************************************************************
1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

**************************************************************************************
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylamine, Fenac

3. Reporting * 1600.00 * 800.00 * 20 manhours per report
* * * plus other direct costs.

~ * * *

* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

S830I907
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DRAKE CHEMICAL SITE
Lock Haven, Pennsylvania
roundwater Treatment System (Zone 1)
^TW Discharge
Uternative No,4
(04MDC4c)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES

1. POTW * * * * *
a. Sewer Rates * 14198500 * Gallons *1.05/1000 * $14908 * City of Lock Haven

* * * * *

TOTAL ANNUAL * * * * *
COSTS * * * * $14908* Years 1 thru 30

AR30I9II
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JAKE CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment Syste» (Zone 1)
Sludge Disposal
Alternative No.4
(0&MDC4e)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES

1. Sludge Handling * * * * *
a. Hauling * 31 * LDS * 1080.00 * $33480 *
a. Disposal * 651 * TON * 140.00 * $91140 * Model City, N.Y.

***:M*************************************̂
TOTAL ANNUAL * ' * * * *

COSTS * * * * $124620 * Years 1 thru 30
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to in o Ĥ. >r co CM*r to
CM •
i-l

<O C- T O
• t- CO CM

•9 to
CM •
Ĥ
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DRAKE CHEMICAL SITE
k Haven, Pennsylvania

^undwater Treatment System (Zones 142)
_lernative No.4
•JJ&MDC4b)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
********************************************************************************
1. Energy * * * * *

a. Electric * 1095000 * Kw-hr * .075 * $82125 *
* * * * *

*«***»*****************************************************************************4E*4:̂ 4;4:*4:4
2. Maintenance * * * * $59000 * 3X of Capital Cost

* * * * *
*******************************************************************************************:«
3. Chemicals * * * * *

a. Hydrated Lime * 170 * TON * 75.00 * $12750 *
b. Sulfuric Acid * 37 * TON * 100.00 * $3700 * 66 Be
c. Polymer * 3650 * LB * 3.50 * $12775 *
d. Phosphoric Acid * 1.83 * TON * 520.00 * $952 * 75X

i: 1c ***************************************************************************** ***********4

Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shift
* * * * *

*****************************************************************************************
5. Carbon * 94000 * LB * .80 * $75200 * Regenerated

* * * * *
***********************************************************************************»*******<
6. Treatment Equipment* * * * $560300 * Years 10 & 20

Replacement * * * * *
*******************************************************************************************:»

TOTAL ANNUAL * * * * *
COSTS * * * * $866802 * Years 10 & 20

********************************************************************************************
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $306502 * thru 19, 21 thru 30

&83QI9I9



...HAKE CHEMICAL SITE
Lock Haveni Pennsylvania
Groundwater Treatment System (Zones 1 & 2)
Alternative No.4
Post Remedial Monitoring
(0&MDC4n)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.
* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period
* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylaaine, Fenac

~«***<##*tit<̂ ^̂ *̂*#̂ #<̂ *̂ #̂̂ ***̂ ^̂ ^̂ *<#̂ *̂̂ :̂k*#<#̂ ^̂ *̂***̂ *̂̂ *̂ <t̂ *̂ ***̂ *****<*̂ *̂ t4t#<
3. Reporting * 1600.00 * 800.00 * 20 manhours per report

* * * plus other direct costs.
* * *

*********:M*****************:M*************̂
* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

RB30I920
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DRAKE CHEMICAL SITE
rock Haven, Pennsylvania
.-oundwater Treatment Systes (Zones 1 & 2)
t'TW Discharge
,-dternative No.4
(0&MDC4d)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
*******************************************************************************************:(

1. POTW * * * * *
a. Sewer Rates * 32981400 * Gallons *1.05/1000 * $34630 * City of Lock Haven

* * * * *
******************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $34630 * Years 1 thru 30

ft«3QI92l»
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.-.AKE CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment System (Zones 1 & 2)
Sludge Disposal
Alternative No.4
(04MDC4f)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
******;«**********:»***************************̂
1. Sludge Handling * * * * *

a. Hauling * 47 * LDS * 1080.00 * $50760 *
b. Disposal * 1006 * TON * 140.000 * $140840 * Model City, N.Y.

**********************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $191600 * Years 1 thru 30

HR30I926
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N .KE CHEMICAL SITE
ck Haven, Pennsylvania

jroundwater Treatment System (Zones 1, 2 & 3)
Alternative No.4
(0&MDC4q)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*********************************************************************************
1. Energy * * * * *

a. Electric * 1314000 * Kw-hr * .075 * $98550 *
* * * * *

*****************************************************************************************:<

2. Maintenance * * * * $76000 * 3% of Capital Cost
* * * * *

****************************************************************************************
3. Chemicals * * * * *

a. Hydrated Li»e * 292 * TON * 75.00 * $21900 *
b. Sulfuric Acid * 63 * TON * 100.00 * $6300 * 66 Be
c. Polymer * 5849 * LB * 3.50 * $20472 *
d. Phosphoric Acid * 2.03 * TON * 520.00 * $1056 * 75X

> ************************************************************************
. Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shiJ

* * * *
**********************************

5. Carbon * 102000 * LB * .80 * $81600 * Regenerated
* * * * *

it*****************************************************************************************
6. Treatment Equipment* * * * $663000 * Years 10 & 20

Replacement * * * * *
******************************************************************************************l

TOTAL ANNUAL * * * * *
COSTS * * * * $1028877 * Years 10 & 20

******************************************************************************************:<

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $365877 * thru 19, 21 thru 25

AE30I932



>.AKE CHEMICAL SITE
:;k Haven, Pennsylvania
jundwater Treatment System (Zones 1, 2 & 3)
iternative No.4

Post Remedial Monitoring
(04MDC4p)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

********:̂ :M*:M**************:M***̂
1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

*************************************************************************************
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * . * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylamine, Fenac

k**********************************************************************************̂
Reporting * 1600.00 * 800.00 * 20 manhours per report

* * * plus other direct costs.
* * *

************************************************************************************
* * * Post Remedial monitoring will
* * * be performed semi-annually for

,- TOTAL ANNUAL * * . * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30

AR30I933
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.ARE CHEMICAL SITE
pck Haven, Pennsylvania
roundwater Treatment System (Zones 1, 2 & 3)

POTW Discharge
Alternative No.4
(0&MDC41)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*******************************************************************************************:*

1. POTW * * * * *
a. Sewer Rates * 55713600 * Gallons *1.05/1000 * $58499 * City of Lock Haven

* * * * *
*******************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $58499 * Years 1 thru 25

I$301 337
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SAKE CHEMICAL SITE
ck Haven, Pennsylvania
roundwater Treatment System (Zones 1, 2 & 3)

Sludge Disposal
Alternative No.4
(0&MDC4k)

Annual Costs - (24 hr/day - 365 days/year)

* * , * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES

1. Sludge Handling * * * * *
a, Hauling * 80 * LDS * 1080.00 * $86400 *
b. Disposal * 1726 * TON * 140.000 * $241640 * Model City, N.Y.

TOTAL ANNUAL * * * * *
COSTS * * * * $328040 * Years 1 thru 25

*****************************

A83QI939
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'RAKE CHEMICAL SITE
ick Haven, Pennsylvania
oundwater Treatment System (Zone 1}
>TW Discharge

Alternative No.5
(0&MDC5a)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
************************************************************************************̂
1. Energy * * * * *

a. Electric * 4774200 * Kw-hr * .075 * $358065 *
* * * * *

2. Maintenance * * ,* * $41000 * 3X of Capital Cost
* * * * *

********************************************************************************************

3. Chemicals * * * * *
a. Hydrated Lime * 109.5 * TON * 75.00 * $8213 *
b. Sulfuric Acid * 16.5 * TON * 100.00 * $1650 * 66 Be
c. Polymer * 2200 * LB * 3.50 * $7700 *

* * * * *
*****************************************************************************************

I Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-1st shift
* * * * *

********************************************************************************
5. Treatment Equipment* * * * $338000 * Years 10 & 20

Replacement * * * * *
********************************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $814628 * Years 10 & 20

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $476628 * thru 19, 21 thru 30

AR3QI9*»5



CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment System (Zone 1)
Alternative No.5 & 5a
Post Remedial Monitoring
(0&MDC5m)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.
* * * 48 nanhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

*:|̂ **:|̂ ************4̂ **********̂ ^
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylamine, Fenac

***********************************************************************************
3. Reporting * 1600.00 * 800.00 * 20 manhours per report

* * * plus other direct costs.
* * *

**************************************************************************************
* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30
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î
CM

O
CO

t-co

eo
,•<

oin«̂

COin

u

PR
ES
EN
T 
WO
RT
H



31
O 1

I
£

1
1

£
U•
.•4
0

4Ji
a

J +*; e
4a

a

o
J?ekj

-u

B
3
CQ

a«•*
9

O

ij

i
**4

0

o

§f*

o
o

g

CL.
•J

§ C f t Ifl l£3 O
<-• T CO

CO«-4

o

O O irt

<o

§ I O
COe— trt

t*-4

a o

cnootrs CMC? m tn *— » ^^
CO O O «r CO CM CM tO CM
O CO CM CO CM >1(OV CM
CM CM <•) •«•

O

•cr co

GO ef*

•

CO
CM
CM

O

4Jor 4* 4*

II

J
-UII
«5
V «-
b *i&• &3

g » o -o •o
U 4J • A} 0)5 a -• -<

O 1* O tt Gfa b4
jj0" a ~ «c -4 -<J*>« • 4J e » 4

• «J3 —I O ->4 4J 4J
O-13 B « h O OObca 4j t, o E- &•

o i. 4J «- E- 'a -tn <uvi u
1^5° V4- § ° ° S?
J B H 4J O « X M H O .

wj <M O w 4J -M O U9
^J O<-< OMO ^» B3CMi-l W
O*M O *A H -P O HH
OH« c-* iu O •» •) X

«Ml°-U 0»S ^3 -O>»M ^*
T-t lO • O 0) 1-1 CO *-l O C E-i

^̂  •} b< GO Q) C *̂  CO. — H -i -y • •» •- » %, g
•a o * o B —.«- -H * 4-> •« !<£. j5 4J J 4JT9O «! 4J C *<S S-
-I B B 3 OCt. 4) O O C Oi j I co E- — a. s e- u ui S

_ B -U Q O O.WV
ib'Ei —S.ti 5 -,5e

ftR30l9i*8



DRAKE CHEMICAL SITE
Lock Haven, Pennsylvania
.-oundwater Treatment System (Zone 1)
^ "W Discharge

ernative No.5
j&MDC5c)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
********************************************************************************************
1. POTW * * * * *

a. Sewer Bates * 14198500 * Gallons *1.05/1000 * $14908 * City of Lock Haven
* * * * *

*********************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * . * * $14908 * Years 1 thru 30



—
~
o

en

CO

0-

<a

"m»* o
<n o>— «» in
2 ~
wj CO

z g3
as 53 ••*f-t u -rn
8

g Si «
S 1-g V.

9) * 8
W CM

4
Oa
a

i
o

4)
gO

8
4 *-co
3 +J EH

W.5 g U
t- IX • Z
"-> • ** OCQ c • in £
|££z 8
S"* e t) > eo

C 4J "" — • O

>£* i 8 9 —"
13 JsE5

cn m cn co
• CO CM

1-4 •

cn *̂ cn CM
.1-4 CM

TT tO
1-4 •

en in o i— <
• **• *-4 CM•w to

en t- o o
. C- i-l CM•w to

• f ̂ ^^ ^>4
-̂ t-

1—1 •

en to •— eo
•v e-

cn «»• CM !>•. cc — ~
1-4 .

en co CM to
• CM i-l i-H

TT 00

cn -»• co in
• tO <-4 v*

•* eo

en r~ i- •*• o « —•a- en

en 9) CM *̂ co. . m *-> «-4•»• T cn

CM 1 CM — CM CM
CM 1 CM
•V *

II

II t-

% 1
OS

s 1
£** 03 O Cdco eo t- o g

< J J
t- X •< <
S j» 5 z
So53
** C* & *f

CD <O U7
• Cv3

O) C4 ifl

(̂ .

OS OJ tA

2 "

OS fr» «O• t»
1— 1 •

O.) to <O• o>*.r co

0) CO <0
• »— t

«*• ̂

O) tO <O
• CO

r-* •

cn oo t*• m*̂ ̂ *

cn i-< t—
• CO

*-i •

cn m eo
• 0•w in

1-4 •

O) CO CO* in

cn c- co• in*>• in
T-l •

II

g

M gin O
Cdi i

CO
H U

g^
CO 4-4

8°
X <

cl

II
>J Z S CO II
< U {-> - IISco as o ii
H O 0 II
0. —IIII

o en ̂
CO • CO

V CM

en en co
CM • <•

*»• CM
1—4 •

co cn inCM • m
•94 CM

c- en oo
CM >IO

I- CM
- .

to en 1-1
CM • OO

T CM

in en inCM • en

v en i-«
CM • CO

*"*

XinII

OS
E-
i

CQ 8
E"* CO

ll
•J) Z
0?

u
r-4 U
C- II
CM II

II
II
II
II
H

CO

4̂

.̂

^

1̂

4̂

in

II
g

1

ifidg

AR301950



SE CHEMICAL SITE
ck Haven, Pennsylvania

Groundwater Treatment System (Zone 1)
POTW Discharge
Sludge Disposal
Alternative No.5
(0&MDC5g)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
**********************************************************************************
1. Sludge Handling * * * * *

a. Hauling * 31 * LDS * 1080.00 * $33480 *
a. Disposal * 651 * TON * 140.00 * $91140 * Model City, N.Y.

**************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $124620 * Years 1 thru 30

&R3G1951
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DRAKE CHEMICAL SITE
. ?k Haven, Pennsylvania

undwater Treatment System (Zones 1 & 2)
*' Discharge
•-ernative No.5

VO&MDC5b)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
***************:M::M«******:Mc*̂ ^
1. Energy * * * * *

a. Electric * 5256000 * Kw-hr * .075 * $394200 *
* * * * *

*********************************************************
2. Maintenance * * * * $53700 * 3% of Capital Cost

* * * * *

3. Cheaicals * * * * *
a. Hydrated Liae * 170 * TON * 75.00 * $12750 *
b. Sulfuric Acid * 37 * TON * 100.00 * $3700 * 66 Be
c. Polymer * 3650 * LB * 3.50 * $12775 *

* * * * *
t:M*********«***:M***«:|**«***:M*****̂ ^

jperators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shift
* * * * *

5. Treatment Equipment* * * * $476000 * Years 10 & 20
Replacement * * * * *

TOTAL ANNUAL * * * * *
COSTS * * * * $1013125 * Years 10 & 20

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $537125 * thru 19, 21 thru 30

&8301957



.ARE CHEMICAL SITE
uock Haven, Pennsylvania
Groundwater Treatment System (Zones 142)
Alternative No.5 4 5a
Post Remedial Monitoring
(0&MDC5n) '

*
Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

**********:M*****:M*************************̂
1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.

* * * 48 manhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

J:̂ *****̂ ************̂ **********̂ ^
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractablea -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylamine, Fenac

3. Reporting * 1600.00 * 800.00
* *
* *

*

20 manhours per report
plus other direct costs.

*************************
Post Remedial monitoring will
be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST * 66400.00 * 33200.00 * years 6 thru 30
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DRAKE CHEMICAL SITE
Lock Haveni Pennsylvania
,sundwater Treatment System (Zones 1 & 2)

W Discharge
.ernative No.5

To&MDC5d)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * , * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*********************************************************************************
1. POTH * * * * . *

a. Sewer Rates * 32981400 * Gallons *1.05/1000 * $34630 * City of Lock Haven
* * * * *

TOTAL ANNUAL * * * * *
COSTS * * * * $34630 * Years 1 thru 30

1961
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.ARE CHEMICAL SITE
Eock Haven, Pennsylvania
Groundwater Treatment Systea (Zones 1 & 2)
POTW Disposal
Sludge Disposal
Alternative No.5
(O&MDCSh)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
*********************************************************************************
1. Sludge Handling * * * * *

a. Hauling * 47 * LDS * 1080.00 * $50760 *
b. Disposal * 1006 * TON * 140.000 * $140840 * Model City, N.Y.

*****************************************************************************************:

TOTAL ANNUAL * * * * *
, COSTS * * * * $191600 * Years 1 thru 30

AR30I963
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CHEMICAL SITE
:k Haven, Pennsylvania
oundwater Treatment System (Zones 1, 2 & 3)

POTW Discharge
Alternative No.5
(0&MDC5q)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
*******************************************************************************************:!

1. Energy * * * * *
a. Electric * 5694000 * Kw-hr * .075 * $427050 *

* * * * *
*******************************************************************************************:<
2. Maintenance * * * * $71000 * 3% of Capital Cost

* * * * • *
********************************************************************************************
3. Chemicals * * * * *

a. Hydrated Line * 292 * TON * 75.00 * $21900 *
b. Sulfuric Acid * 63 * TON * 100.00 * $6300 * 66 Be
c. Polymer * 5840 * LB * 3.50 * $20440 *

* * * * *

Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shift
* * * * *

********************************************************************************************
5. Treatment Equipment* * * * $584000 * Years 10 & 20

Replacement * * * * *
**********************************************************************************

TOTAL ANNUAL * * * * *
COSTS * * * * $1190690 * Years 10 & 20

********************************************************************************************
TOTAL ANNUAL * * * * * Years 1 thru 9, 11

COSTS * * * * $606690 * thru 19, 21 thru 25

RRJOI969



DPJKE CHEMICAL SITE
Haven, Pennsylvania

. » idwater Treatment System (Zones 1, 2 & 3)
,rnative No.5 4 5a

t-wst Remedial Monitoring
(0&MDC5p)

Annual Costs

ITEM * ITEM $ * ITEM $ *
* SEMI-ANNUAL * ANNUAL *
* SAMPLING * SAMPLING * NOTES

1. Sampling * 6000.00 * 3000.00 * 12 groundwater samples.
* * * 48 nanhours per sampling
* * * period plus travel, living
* * * sample shipping costs.

********************************************************************************
2. Analysis * 58800.00 * 29400.00 * 14 samples per sampling period

* * * (inc. blank and duplicate),
* * * VOAS-Method 601/602, Base
* * * Neutral/Acid Extractables -
* * * Method 625, TCL Metals & CN,
* * * Beta Napthylamine, Fenac

' . -" £*********************************************************************************:(

, x sporting * 1600.00 * 800.00 * 20 manhours per report
* * * plus other direct costs.
* * *

**************************************************************************************
* * * Post Remedial monitoring will
* * * be performed semi-annually for

TOTAL ANNUAL * * * 1 thru 5 and annually for
COST , * 66400.00 * 33200.00 * years 6 thru 30

&R301970
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ARE CHEMICAL SITE
ck Haven, Pennsylvania

?.roundwater Treatment System (Zones 1, 2 & 3)
POTW Discharge
Alternative No.5
(0&MDC51)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES

1. POTW * * * * *
a. Sewer Rates * 55713600 * Gallons *1.05/1000 * $58499 * City of Lock Haven

* * * * *

TOTAL ANNUAL * * ' * " * *
COSTS * * * * $58499 * Years 1 thru 25

**********************

18301973
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RAKE CHEMICAL SITE
ck Haven, Pennsylvania
roundwater Treatment System (Zones 1, 2 & 3)

Sludge Disposal
Alternative No.5 '.
(0&MDC5k)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES

1. Sludge Handling * * * * *
a. Hauling * 80 * IDS * 1080.00 * $86400 *
b. Disposal * 1726 * TON * 140.000 * $241640 * Model City, N.Y.
t*****************************************************̂ ^
TOTAL ANNUAL * * * * *

COSTS * * * * $328040 * Years 1 thru 25

ftR30l97S
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DRAKE CHEMICAL SITE
~ck Haven, Pennsylvania

^ Dundwater Treatment System (Zone 1)
DES/Beinjection Discharge

fxternative No.Sa
(0&MDC5e)

Annual Costs - (24 hr/day - 365 days/year)

* * * _ * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
**********:M*********:M**********̂ ^
1. Energy * * * * *

a. Electric * 4905600 * Kw-hr * .075 * $367920 *
* * * * *

:M**************:̂ ***:M*****:̂ ******̂
2. Maintenance * * * * $49400 * 3% of Capital Cost

* * * * *
************:M**********************************̂ ^
3. Chemicals * * * * *

a. Hydrated Lime * 109.5 * TON * 75.00 * $8213 *
b. Sulfuric Acid * 16.5
c. Polymer * 2200
d. Phosphoric Acid * 1.2

Operators * 1.5

TON * 100.00 * $1650 * 66 Be
LB * 3.50 * $7700 *
TON * 520.00 * $624 * 75%

EA * 40000.00 * $60000 * 1 operator-lst shift
* * *

5. Treatment Equipment* * * * $430000 * Years 10 4 20
Replacement * * * * *

*******************************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $925507 * Years 10 & 20
*******************************************************************************************

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $495507 * thru 19, 21 thru 30
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CHEMICAL SITE
Lock Haven, Pennsylvania
Groundwater Treatment System (Zone 1)
NPDES/Reinjection Discharge
Sludge Disposal
Alternative No.Sa
(0&MDC5i)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
*********************************************************************************
1. Sludge Handling * * * * *

a. Hauling * 33 * LDS * 1080.00 * $35640 *
a. Disposal * 701 * TON * 140.00 * $98140 * Model City, N.Y.

*****************************************************************************************;

TOTAL ANNUAL * * * * *
COSTS * * * * $133780 * Years 1 thru 30
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HP4KE CHEMICAL SITE
Haven, Pennsylvania

i ^water Treatment System (Zones 142)
"-S/Beinjection Discharge
lernative No.5a

(0&MDC5f)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
***********************************************************************************
1. Energy * * * * *

a. Electric * 5475000 * Kw-hr * .075 * $410625 *
* * " * * *

******************************************************************************************
2. Maintenance * * * * $66900 * 3X of Capital Cost

* * * * *
******************************************************************************************
3. Chemicals * * * * *

a. Hydrated Lime * 170 * TON * 75.00 * $12750 *
b. Sulfuric Acid * 37 * TON * 100.00 * $3700 * 66 Be
c. Polymer * 3650 * LB * 3.50 * $12775 *
d. Phosphoric Acid * 1.83 * TON * 520.00 * $952 *
It**************************************************************************************

* * * *
**********************************

5. Treatment Equipment* * * * $630000 * Years 10 & 20
Replacement * * * * *

*******************************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $1197702 * Years 10 & 20
******************************************************************************************:(

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $567702 * thru 19, 21 thru 30
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ARE CHEMICAL SITE
ck Haven, Pennsylvania

Groundwater Treatment System (Zones 1 & 2)
NPDES/Reinjection Disposal
Sludge Disposal
Alternative No.Sa
(0&MDC5J)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNIT$ * ITEM $ * NOTES
[***************************************************************:,

1. Sludge Handling * * * * *
a. Hauling * 51 * LDS * 1080.00 * $55080 *
b. Disposal * 1084 * TON * 140.000 * $151760 * Model City, N.Y.

*************************************************************************************
TOTAL ANNUAL * * * * *

COSTS * * * * $206840 * Years 1 thru 30

6R30IS93
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.AKE CHEMICAL SITE
jjck Haven, Pennsylvania
iroundwater Treatment System (Zones 1, 2 & 3)
NPDES/Reinjection Discharge
Alternative No.5a
(0&MDC5r)

Annual Costs - (24 hr/day - 365 days/year)

*********************************************************
* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES

1, Energy * * * * *
a. Electric * 6132000 * Kw-hr * .075 * $459900 *

* * * * *

2. Maintenance * * * * $90000 * 3% of Capital Cost
* * * * *

3. Chemicals * * .* * *
a. Hydrated Line * 292 * TON * 75.00 * $21900 *
b. Sulfuric Acid * 63 * TON * 100.00 * $6300 * 66 Be
c. Polymer * 5840 * LB * 3.50 * $20440 *
d. Phosphoric Acid * 2.03 * TON * 520.00 * $1056 * 75%
*******************************************************************************************

"4. Operators * 1.5 * EA * 40000.00 * $60000 * 1 operator-lst shift
* * * * *

5. Treatment Equipment* * * * $787000 * Years 10 & 20
Replacement * * * * *

TOTAL ANNUAL * * * * *
COSTS * * * * $1446596 * Years 10 & 20

TOTAL ANNUAL * * * * * Years 1 thru 9, 11
COSTS * * * * $659596 * thru 19, 21 thru 25

«R30i999
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^ ,AKE CHEMICAL SITE
ck Haven, Pennsylvania
oundwater Treatment System (Zones 1, 2 & 3)

Sludge Disposal
Alternative No.5a
(0&MDC5ka)

Annual Costs - (24 hr/day - 365 days/year)

* * * * *
* * * * *

ITEM * QTY * UNIT * UNITS * ITEM $ * NOTES
************:|̂ *****:|̂ *****:M********̂
1. Sludge Handling * * * * *

a. Hauling * 85 * LDS * 1080.00 * $91800 *
b. Disposal * 1823 * TON * 140.000 * $255220 * Model City, N.Y.

*****************:M***:̂ **:M***********̂
TOTAL ANNUAL * * * * . *

COSTS * * . * * $347020 * Years 1 thru 25

AR3Q2002
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APPENDIX C

COMPUTATIONS
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APPENDIX D

FULL SIZE FIGURES
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